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0 Disk player having playing device supported by a player housing through vibration absorbing 
members. 



® A disk player Includes a playing mechanism 
supported by a player housing through first vibration 
absorbing members (27). The playing mechanism 
includes a pressure member which is brought Into 
contact with a disk to be played thereby to press the 
disk. A turntable is mounted on the player housing 
by means of a second vibration absorbing member, 
the turntable cooperating with the pressure member 
to nip the disk and to rotate the disk. A mechanism 
^ for moving the pressure member relative to the 
^ turntable is provided, thereby to make the pressure 
member and the turntable approach each other and 
2 to separate them one from the other. The first vibra- 
£0 tion absorbing members (27) include a plurality of 
resilient members, which are disposed equidistantly 
U from the axis of rotation of the pressure member in 
If) the plane orthogonal to the axis of rotation, and the 
_ gravity center of the playing mechanism lies at the 
axis of rotation. With such a construction, the pres- 
Q. sure member will not rotate eccentrically when the 
disk is rotated, the disk rotates while keeping its 
plane exactly horizontal, and consequently the disk 
can be played under desirable conditions. 
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The present invention relates to a disk player 
having a playing means supported by a player 
housing through a vibration absorbing means. 

A key portion of a conventional disk player is 
shown in Fig. 35. As shown in Fig. 35, a disk-like 
pressure member 233 is secured to the output 
shaft of a motor 231. and comes into contact with a 
disk 232 and presses the disk. An optical pickup 
235 is disposed near the motor 231. The optical 
pickup 235 is moved along the record surface of 
the disk 232, by a driver, not shown. 

A turntable 236 is provided in opposition to the 
disk pressure surface of the pressure member 233. 
The turntable 236, rotatably supported by a support 
mechanism, not shown, cooperates with the pres- 
sure member 233 to nip or clamp the disk 232 so 
as to rotate the disk. A means, not shown, is 
additionally provided, which moves the pressure 
member 233 relative to the turntable 236 so as to 
make the pressure member and the turntable ap- 
proach or move toward each other and to separate 
them one from the other. As shown, an annular 
magnet 236a is fixed at the central part of the 
turntable 236. The pressure member 233 has an 
annular plate 233a, made of magnetic material, 
secured thereto at a location where it faces the 
magnet The approach/separate means operates to 
make the pressure member 233 and the turntable 
236 approach each other, so that the magnet 236a 
and the plate 233a are attracted to each other, 
thereby to nip or clamp the disk 232. When the 
means operates to separate the pressure member 
from the turntable, the disk is released from its 
clamped state. 

Thus, in the conventional disk player, as the 
result of the approaching operation and the separa- 
tion operation of the pressure member 233 and the 
turntable 236, the annular magnet 236a and the 
annular plate 233a are attracted to each other and 
are separated one from the other. Owing to the 
attracting operation and the separating operation, 
an unpleasant, ragged sound is generated. 

To solve the problem of the ragged sound, 
which is generated at the time of clamping the disk 
and removing the clamping of the disk, a disk 
player constructed as shown in Fig. 36 was pro- 
posed. As shown in Rg. 36, a movable base 252 is 
installed in a player housing 251, which is movable 
vertically (in the direction of an arrow "Z" and in 
the opposite direction). The movable base 252 is 
vertically moved by a base drive means, not 
shown. A mechanical chassis 255 is mounted on 
the movable base 252 by means of first vibration 
absorbing means in the form of resilient members, 
such as coil springs or floatable rubber pieces. A 
motor 257 is mounted to the mechanical chassis 
255. The output shaft of the motor 257 is coupled 
with a disc-like press member 259, which comes in 



contact with the disk 258 and presses the disc. A 
linear motor 260 is further mounted to the mechani- 
| cal chassis 255. An optical pickup 261 is moved 
] along the record surface of the disk by means of 
5 I the linear motor 260. 

A movable carrying member 263 is provided. 
The movable carrying member 263 is movable 
back and forth (in the direction of an arrow Y and in 
the opposite direction). The movable carrying 
io member 263 is ejected from and inserted into the 
player housing 251 through an opening 251a, 
formed in the front panel of the player housing 251. 
A carrying member drive means (not shown) is 
provided for moving the movable carrying member 
75 263. A bearing holder 266 is mounted on the 
movable carrying member 263 by means of sec- 
ond vibration absorbing means in the form of resil- 
ient members 265, such as a plurality of coiled 
springs or floatable rubber pieces. A spindle 269 is 
20 rotatably supported by the bearing holder with the 
aid of a radial bearing 267 and a thrust bearing 
268. A turntable 270 is fastened to the top end of 
the spindle 269. The turntable 270 supports the 
disk 258, and cooperates with the pressure mem- 
26 ber 259 to nip the disk so as to rotate the disk. The 
pressure member 259 approaches and is moved 
away from the turntable 270 when the movable 
base 252 is vertically moved by a base drive 
means (not shown). 
30 In the disk player thus constructed, the turn- 

table 270 is mounted on the movable carrying 
member 263 for transporting it by means of the 
resilient members 265. The pressure member 259 
is also supported by the movable base 252, and 
36 hence the player housing 251, through resilient 
members 254. The thus constructed disk player 
that is proposed is free from the problems of the 
ragged sound generated when the disk is clamped 
and released from its clamped state in the disk 
40 player using the attraction force of the magnet 

As described above, the plurality of resilient 
members 254 and 265 are respectively used for 
the first and second vibration absorbing means. 
The reason for this is as follows. 
46 With regards to the pressure member 259, it 

must support relatively heavy components, such as 
the motor 257 for driving the pressure member per 
se, and the optical pickup 261. in addition to the 
pressure member 259 itself. To reinforce the sup- 
60 port, the plurality of the resilient members 254 are 
used to aerially support the components. 

With regard to the turntable 270, when it is 
placed outside the player housing, that is, at the 
position to place the disk 258 on the turntable 270, 
66 the turntable must be supported relatively rigidly 
(to such an extent that it will not be unsteady). To 
realize this, the turntable is aerially supported using 
the plurality of resilient members 265. 
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In the case of the disk player shown in Fig. 36, 
the combination of the turntable 270, the pressure 
member 259, and the disk 258 floats from the 
player housing 251, through the vibration absorbing 
means. In tjie floating state, the combination is s 
perfectly insulated from external vibrations. Accord- 
ingly, even if during the musical performance, an 
operator taps his fingers on the player housing 251 
or touches the movable carrying member 263 with 
his hand, the resulting vibrations are absorbed by 10 
the first and second vibration absorbing means. 
The interruption of sound and the howling back 
owing to the transferred vibrations will not occur. 

The present invention has been made in view 
of the above circumstances and has an object to is 
provide a disk player with a construction as shown 
in Fig. 36, which is free from the eccentric rotation 
of the rotor shaft of the disk, when it rotates. 

According to the present invention, a disk play- 
er is provided having playing means supported by 20 
a player housing through first vibration absorbing 
means. The playing means includes a pressure 
member which is brought into contact with a disk 
to be played thereby to press the disk. A turntable 
is mounted on the player housing by means of 25 
second vibration absorbing means, the turntable 
cooperating with the pressure member to nip or 
clamp the disk and to rotate the disk. A means for 
moving the pressure member relative to the turn- 
table is provided, thereby to make the pressure 30 
member and the turntable approach each other and 
separate them one from the other. The disk player 
is improved in that the first vibration absorbing 
means includes a plurality of resilient members, 
which are disposed equidistarttiy from the axis of 35 
rotation of the pressure member in the plane or- 
thogonal to the axis of rotation, and the gravity 
center of the playing means lies at the axis of 
rotation. 

In the disk player thus constructed, there is 40 
eliminated the eccentric rotation of the rotor shaft 
of the disk, when it rotates. 

In the accompanying drawings:- 
Fig. 1 is a fragmental, perspective view showing 
a front panel portion of a disk player according 45 
to a preferred embodiment of the invention; 
Fig. 2 is a fragmental, perspective view showing 
the internal structure of the disk player shown in 
Fig. 1; 

Fig. 3 is a plan view showing the internal struc- so 
ture shown in Fig. 1; 

Fig. 4 is a cross sectional view taken on line IV - 
IV in Rg. 3; 

Fig. 5 is a plan view of a tray contained in the 
internal structure shown in Fig. 2; 65 
Rg. 6 is a cross sectional view taken on line VI - 
VI in Fig. 5; 

Rg. 7 is a longitudinal sectional view taken on 



line VII - VII in Fig. 5; 

Rg. 8 is a bottom view taken on line VIII - VIII in 

Rg. 7; 

Rg. 9 is a plan view showing a disk carrying 
plate as one of the members constituting the 
turntable contained in the internal structure 
shown in Rg. 2; 

Rg. 10 is a longitudinal sectional view showing 
the disk carrying plate shown in Rg. 9; 
Rg. 11 is a front view of a boss as one of the 
members constituting the internal structure 
shown in Rg. 2, a part of the boss being illus- 
trated in sectional form; 

Rg. 12 is a bottom view showing the boss 
shown in Rg. 11; 

Rg. 13 is a longitudinal sectional view showing 
the table bearing contained in the internal struc- 
ture shown in Rg. 2; 

Rg. 14 is a bottom view of the table bearing 
shown in Rg. 13; 

Rg. 15 is a partial sectional view taken on line 
XV -XV in Fig. 14; 

Rg. 16 is a plan view showing a lock plate 
contained in the internal structure shown in Fig. 
2; 

Rg. 17 is a front view showing the lock plate 
shown in Rg. 16; 

Rg. 18 is a bottom view showing a lock plate 
shown in Rgs. 16 and 17; 
Rg. 19 is a plan view showing one of the 
engaging protrusions of a lock plate shown in 
Rgs. 16 to 18; 

Rg. 20 is a cross sectional view taken on line 
XX -XX in Rg. 19; 

Rg. 21 is a fragmental perspective view showing 
a chassis, a motor, and a detect switch, which 
are contained in the internal structure shown in 
Rg. 2; 

Rg. 22 is a side view taken on line XXII - XXII in 
Rg. 4; 

Rg. 23 is a sectional view taken on line XXIII - 
XXIII in Rg. 22; 

Rg. 24 is a perspective view showing a pair of 
movable cams contained in the internal structure 
shown in Rg. 2; 

Rg. 25 is a longitudinal sectional view showing a 
synchronizing lever contained in the internal 
structure shown in Fig. 2; 
Rg. 26 is a bottom view showing the synchro- 
nizing lever shown in Rg. 25; 
Rg. 27 is a perspective view of a compound 
gear contained in the internal structure shown in 
Rg- 2; 

Rg. 28 is a perspective view showing a rack 
formed on the tray shown in Rgs. 5 to 8, the 
rack being in mesh with the compound gear 
shown in Rg. 27; 

Rg. 29 is a drawing for obtaining, through a 
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construction, a pitch line of an arcuate relay 
gear of the compound gear shown in Fig. 27 
and a curved part of the rack shown in Fig. 28; 
Fig. 30 is a drawing for obtaining, through a 
calculation, the pitch line of the curved part of 5 
the rack shown in Rg. 28; 
Fig. 31 is a block diagram showing a control 
system for controlling the operation of the disk 
player shown in Figs. 1 through 30; 
Rg. 32 is an explanatory diagram showing a key io 
portion of the disk player shown in Figs. 1 
through 30; 

Rg. 33 is another explanatory diagram showing 
a key portion of the disk player shown in Figs. 1 
through 30; 75 
Rg. 34 is yet another explanatory diagram 
showing a key portion of the disk player shown 
in Rgs. 1 through 30; 

Rg. 35 is a front view, partially broken, of a key 
portion of a conventional disk player; and 20 
Rg. 36 is a side view showing the internal 
structure of the conventional disk player. 
A disk player according to a preferred embodi- 
ment of the present invention will be described with 
reference to the accompanying drawings. 26 

As shown in Rg. 1. a rectangular opening la 
horizontally extended is formed in the front panel of 
a player housing 1. Through the opening 1a, a disk 
3 as a record medium is transported into a player 
within the player housing. In the figure, an arrow X 30 
indicates the left direction (as viewed from the 
player housing), and arrows Y and Z indicate re- 
spectively the direction toward the front side of the 
player housing, and the upward direction. 

As also shown in Rgs. 2 and 3, a tray 5 in the 35 
form of a movable carrying member, which is mov- 
able back and forth (the direction Y and its op- 
posite direction), is moved between an ejected 
position or the disk set/removal position outside the 
player housing 1 and an in-housing position or the 40 
playing position within the player housing, through 
the entrance opening la. A style plate 5a for com- 
pletely closing the opening la is provided on the 
front side of the tray 5. As shown in Rgs. 1 and 3, 
the peripheral edge of the opening la of the front 45 
panel is cut to form a recessed or sunk part 1b. 
When the tray is inserted into the player housing, 
the style plate 5a is fitted into the recessed part lb. 
The tray 5 is slidably mounted on a chassis 6, as a 
base member, fixedly mounted within the player eo 
housing 1. The tray 5, which takes the shape of a 
thin parallelepiped, has rims 5b extending along 
both sides. Guide grooves 5c, as shown in Rg. 4, 
are formed in the lower surfaces of the rims 5b, 
respectively. When the player housing slides on 65 
and along the chassis 6, guide rails 6a formed on 
the chassis 6 are fitted in the guide grooves 5c and 
guided by the grooves. The details of the tray 5 are 



illustrated in Rgs. 5 through 8. The shape and 
construction of the rims 5b and the guide grooves 
5c will be best seen from Figs. 5, 6 and 8. I 

A circular recessed or sunk portion J 5d is 
formed in the upper side of the front half part of the 
tray 5. A turntable 10, a table bearing 11 shaped 
like a disk, and a lock plate 12 or an annular 
fastening means are coaxially superposed vertically 
(in the direction of an arrow Z and its opposite 
direction). The details of the turntable 10 are illus- 
trated in Rgs. 9 through 12; the details of the table 
bearing 11 are shown in Figs. 13 through 15; and 
the details of the lock plate 12 are illustrated in 
Figs. 16 through 20. 

As seen from Fig. 4, the turntable 10 is con- 
structed such that a disk carrying plate 14 for 
carrying the disk 3 and a boss 15 with a positioning 
protrusion 15a, which is fitted into the center hole 
of the disk 3, are coaxially coupled with each other. 
The turntable 10 cooperates with a pressure mem- 
ber to be described later to nip or clamp the disk 
3, and to turn or rotate the disk 3. Figs. 9 and 10 
are a plan view and a longitudinal view showing the 
disk carrying plate 14. Figs. 11 and 12 are respec- 
tively a front view, partially broken, and a bottom 
view showing the boss 15. As seen from Rgs. 4, 9 
and 10, a disk carrying surface of the disk carrying 
plate 14 is coated with a thin film table doth 14a 
made of rubber, for example. 

As shown in Figs. 2 and 4, a spindle 17 is 
fitted into the boss 15 as one of the parts constitut- 
ing the turntable 10. The spindle 17 is rotatably 
supported by the table bearing 11. As shown in 
Figs. 2, 4 and 13, the table bearing 11 is provided 
with a radial bearing 11a and a thrust bearing 11b. 
The spindle 17 is supported by the bearings 11a 
and 11b. An E ring 17a, which is fitted around the 
bottom end portion of the spindle 17, prevents the 
spindle from slipping off the table bearing 11. 

As shown in Rgs. 2 and 4, the table bearing 
11, which pivotalty supports the turntable 10, is 
supported by the tray 5 through a single coiled 
spring 19 as a second vibration absorbing means. 
The coiled spring 19 is positioned in such a man- 
ner that the bottom end of the coiled spring 19 is 
fitted around a protrusion 5c' standing upright on 
the tray 5. Thus, the turntable 10 is mounted on the 
tray 5 by means of only one coiled spring 19, or 
the resilient member. With the above structure, the 
turntable 10 flexibly follows the rotation of the pres- 
sure member to be described later, thereby creat- 
ing no eccentric rotation of the rotor shaft of the 
disk. 

The lock plate 12 serves as an annular fasten- 
ing means, disposed under the turntable 10 and 
the table bearing 11, fastens to the tray 5, the table 
bearing 11 and the turntable 10 pivotalty supported 
by the table bearing 11, and removes the fastened 
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state of those components. The lock plate 12 is 
rotatably installed on the bottom portion of the 
circular recessed portion 5d of the tray 5. To be 
more specific, as shown in Figs. 16 and 18, three 
arcuate elongated holes 12a are equidistantly 
formed in the circumferential portion of the lock 
plate 12. These elongated holes 12a slidably re- 
ceive three T-shaped protrusions 5f protruded from 
the bottom surface of the circular recessed portion 
5d, as seen from Figs. 2, 5 and 6. As seen from 
Figs. 16 and 18, the lock plate 12 is shaped like a 
ring. Five engaging protrusions 12c, for example, 
are protruded from the inner periphery of the ring 
toward the center. An enlarged view of one of the 
engaging protrusions 12c is shown in Fig. 19. Fig. 
20 is a sectional view taken on line XX - XX in Fig. 
19. As seen from Figs. 20 and 16, the fore end 
surface of the engaging protrusion 12c is tapered 
to form a tapered surface 12d. 

As shown in Figs. 13 and 14, engaging pieces 
11c are protruded downwardly from the circum- 
ferential edge of the table bearing 11, which is to 
be locked by the lock plate 12. Engaging pieces 
11c are provided corresponding in number and 
locations to the five engaging protrusions 12c. As 
shown in Fig. 14 and Rg. 15, showing a sectional 
view taken on line XV - XV in Rg. 14, the top end 
of each engaging piece 11c also has a tapered 
face lid. As seen from Rgs. 15 and 16, when the 
lock plate 12 is turned counterclockwise (in the 
direction R) as viewed from the top of the lock 
plate, the engaging protrusions 12c of the lock 
plate 12 are brought at the tapered surfaces 12d, 
into contact with the tapered faces 1 1d of the 
engaging pieces 11c of the table bearing 11. When 
the lock plate 12 is turned clockwise (in the direc- 
tion opposite to the direction R), the engaging 
protrusions 12c disengage from the engaging 
pieces 11c. As seen from Rg. 15, the tapered 
surfaces I2d of the engaging protrusions 12c, and 
the tapered faces 11d of the engaging pieces 11c 
are both tapered downward (opposite to the direc- 
tion of an arrow Z) as viewed in the direction R. As 
recalled, the table bearing 11 is supported by the 
coiled spring 19 as if it is floating above the tray 5. 
Therefore, if the tapered surfaces I2d of the en- 
gaging protrusions 12c engage and push the ta- 
pered faces 11d, the table bearing 11 is pushed 
upward (in the direction of the arrow Z) owing to 
the wedge action. As shown in Rgs. 2, 4, 5 and 7, 
three L-shaped receiving pieces 5h are equidistan- 
tly formed on the tray 5 so that they receive at 
their upper or horizontal amis the upper surface of 
the table bearing 11 that is pushed upward. Thus, 
the table bearing 1 1 is fastened in a state wherein 
it is nipped between the receiving pieces 5h and 
the engaging protrusions 12c of the lock plate 12. 
When the engaging protrusions 12c do not engage 



the engaging pieces 11c, that is, the table bearing 
! 11 is not pushed upward, the receiving pieces 5h 
i are spaced from the table bearing, and hence are 
] not in contact with it. 
5 ! As shown in Rgs. 16 and 17, one projecting 
piece 12f is formed on the upper side of he 
circumferential portion of the lock plate 12, a.id 
coupled with one end of a coiled spring 22. This 
spring is illustrated also in Rg. 2. The coiled spring 

to 22, which is coupled at the other end with a pre- 
determined location of the trav 5, urges the lock 
plate 12 to turn in the direction of the arrow R, i.e., 
counterclockwise, in Rg. 16. That is, the lock plate 
12 is constantly urged, by the coiled spring 22, in 

ts such a direction as to cause the tapered surfaces 
12d of the engaging protrusions 12c to engage the 
tapered faces Hd of the engaging pieces 11c of 
the table bearing 11. 

As shown in Figs. 4, and 16 through 18, one 

20 pin I2g is planted at a predetermined location on 
the lower side of the circumferential portion of the 
lock plate 12. The pin I2g will engage a projecting 
piece (not shown) projected from a predetermined 
location on the chassis 6, when the tray 5 is moved 

26 into the player housing 1 . As the tray 5 moves into 
the player housing, the projecting piece turns the 
lock plate 12 clockwise (in the direction reverse to 
the arrow R) in Rg. 16, while resisting the force 
that is applied to the lock plate by the coiled spring 

30 19. Progression of the turn of the lock plate dis- 
engages the engaging protrusions 12c of the lock 
plate 12 from the engaging pieces 11c of the table 
bearing 11. The table bearing 11 and the turntable 
10 are placed in a state such that they disengage 

ss from the tray 5. 

The coiled spring 19, the pin 12g of the lock 
plate 12, and the projecting piece (not shown) 
formed on the chassis 6 cooperate to form an 
annular fastening rotating means, which rotates the 

40 lock plate 12 serving as the annular fastening 
means in the forward and reverse directions as the 
tray 5 is moved into and out of the player housing 
1. The annular fastening rotating means, the lock 
plate 12, the engaging pieces 11c of the table 

46 bearing 11 to engage the engaging protrusions 12c 
of the lock plate 12, the receiving pieces 5h up- 
standing on the tray 5 cooperate to make up a 
fastening means, which fastens the turntable 10 to 
the tray and removes its fastened state in synchro- 

60 nism with the inserting operation and the ejecting 
operation of the tray 5 to and from the player 
housing 1. 

As described above, when uie turntable 10 is 
ejected from and placed outside the player housing 
55 1, it is fastened to the tray 5 by the fasten : ng 
means. Therefore, it is rigidly supported to stably 
hold the disk thereon. 

As shown in Rgs. 2 through 4, a movable base 
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25 shaped like a rectangular plate is disposed 
above the chassis 6. A mechanical chassis 28 like 
a planar plate isi mounted above the movable base 
25 in a manner) such that first vibration absorbing 
means made of three floatable rubber pieces 27 
serving as resilient members intervene there- 
between. As shown in Figs. 2 and 4, a carrying 
plate 30 is fixed to the lower side of the mechanical 
chassis 28 by means of a plurality of screws 31. A 
motor 33 is mounted on the carrying plate 30 so 
that it faces downward. A pressure member 34 
shaped like a disk is fastened to the output shaft of 
the motor. The pressure member 34 comes in 
contact with the disk 3 to be played and pushes 
the disk against the turntable 1 0. As shown in Figs. 
2 and 3, an optical pickup 36, mounted on the 
carrying plate 30, is movable along the record 
surface of the disk 3. A pickup drive means, includ- 
ing the motor 37, for driving the optical pickup 36 
for its movement is further mounted on the carrying 
plate. 

The mechanical chassis 28, the carrying plate 
30, the motor 33, the pressure member 34, the 
optical pickup 36, and the pickup drive means 
including the motor 37 cooperate form a playing 
means for playing the disk 3. 

Fig. 21 is a fragmental, perspective view show- 
ing in an enlarged manner the chassis 6 located 
under the movable base 25 shown in Fig. 2. In 
Figs. 2 and 21, Fig. 4, and Figs. 22 and 23, the 
chassis 6, which is disposed under the movable 
base 25 carrying the playing means, is provided 
with a bottom 6b, and a pair of opposed upstand- 
ing walls 6c and 6d, which stand erect at both 
sides of the bottom. Longitudinally movable cams 
41 and 42 are movable back and forth (in the 
direction of the arrow Y and its opposite direction), 
are coupled with the upstanding walls 6c and 6d of 
the chassis. More particularly, as seen from Fig. 

24, guide groove pairs 41a and 42a are respec- 
tively formed in the upper portions of the movable 
cams 41 and 42. The guide groove pairs 41a and 
42a slidably receive T-shaped projection pieces 6f 
formed on the top end faces of the upstanding 
walls 6c and 6d of the chassis 6 (see Figs. 2, 4, 21 , 
and 22). 

As shown in Figs. 2 and 4, pairs of pins 25b, 
four pins in total, are respectively protruded from 
the right and left lower ends of the movable base 

25. These pins 25b are slidably inserted into guide 
grooves 6h, which are vertically elongated in the 
upstanding walls 6c and 6d of the chassis 6. With 
these pin and groove combinations, the movable 
base 25 is vertically guided by the chassis 6. 

The pins 25b protruded from the movable base 
25 are also slidably inserted into cam holes 41b 
and 42b formed respectively in the cams 41 and 
42. As best seen from Fig. 24, the cam hole 41b 



formed in the cam 41 located on the left side, as a 
whole, is slanted downwardly (in the direction op- 
posite to the arrow Z direction) toward the front 
side (arrow Y direction). The cam hole 42b formed 
5 in the cam 42 located on the right side, as a whole, 
is slanted upwardly toward the front side. Accord- 
ingly, as the cams 41 and 42 reci^-ocatively move 
back and forth, the movable base 25 reciprocative- 
ly moves in the vertical direction. 

w As seen Figs. 2, 4, and 22, a synchronizing 

lever 44 is provided between the cams 41 and 42 
on the lower surface of the chassis 6. The synchro- 
nizing lever 44 is rotatably mounted in a circular 
hole 6j formed in the bottom 6b of the chassis 6 by 

75 means of a pin 44a erected substantially at the 
center of the lever. The details of the synchronizing 
lever 44 are illustrated in Figs. 25 and 26. As 
shown in Figs. 2, 4, and 21 , on the bottom 6b of 
the chassis 6, two pawls 6k are disposed on both 

20 sides of the circular hole 6j, while being downwar- 
dly protruded therefrom. The pawls are slidably 
inserted into guide slits 44c and 44d, which are 
formed in the synchronizing lever 44 on both sides 
of the pin 44a. The combination of the pawls and 

25 the slits allows the synchronizing lever 44 to swing. 
As seen from Figs. 22, 25 and 26, elongated holes 
44e and 44f are formed in both ends of the syn- 
chronizing lever 44. Pins 41 d and 42d protruded 
from the lower ends of the cams 41 and 42 are 

30 inserted into those elongated holes, respectively. 
Since the cams 41 and 42, and the synchronizing 
lever 44 are disposed nipping the bottom 6b of the 
chassis 6, the pins 41 d and 42d of the cams 41 
and 42 are protruded below the lower surface of 

35 the chassis 6, through narrow openings 6m formed 
in the bottom (Figs. 2 and 21). The protruded parts 
of the pins 41 d and 42d are inserted into the 
elongated holes 44e and 44f of the synchronizing 
lever 44, respectively. 

40 As described above, the cams 41 and 42 are 

coupled by means of the synchronizing lever 44. 
Accordingly, both the cams are synchronously 
moved in a reciprocative manner. 

As shown in Figs. 2 and 22, and Figs. 25 and 

45 26, an arcuate gear 44g is formed in a predeter- 
mined location of the free end of the synchronizing 
lever 44. A single pin 44h stands upright at a 
predetermined location on the upper surface of the 
synchronizing lever 44. The pin 44h is slidably 

so coupled with a cam groove 5j formed on the lower 
surface of the tray 5, as shown in Fig. 8. As seen 
from the figure, the cam groove 5j consists of a 
long linear part 5k extending from the rear ena of 
the tray 5 toward the fore side, a short linear part 

65 5n extending from the fore end of the iinear part 5k 
toward the fore and left side, and a short linear part 
5m extending from the fore end of the short linear 
part 5n toward the left side. Since the tray 5 and 
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the synchronizing lever 44 are disposed sandwich- 
ing the bottom 6b of the chassis 6, the pin 44h is 
protruded toward the upper side of the chassis 6 
through an arcuate slit 6n (see Fig. 21} formed in 
the bottom 6b. The protruded part of the pin is s 
inserted into the cam groove 5j. 

The arcuate gear '?g, together with the pin 
44h, which is formed on the synchronizing lever 44, 
may be in mesh with a compound gear 49, which 
is rotatably supported by a receiving plate 47 fas- 10 
tened to the chassis 6 by means of screws, for 
example (Figs. 2 and 22). As seen from Fig, 27, the 
compound gear 49 consists of first to fourth cir- 
cular gears 49a to 49d of the different diameters 
which are coupled with one another coaxially in the 75 
circumferential side faces as viewed in the direc- 
tion of the axis of rotation. The lowermost circular 
gear 49d is in mesh with the arcuate gear 44g of 
the synchronizing lever 44. 

As shown in Figs. 2, 22, and 23, a pulley 51, 20 
located on the fore side of the gear 49, is mounted 
on the lower surface of the chassis 6. As also 
shown in Figs. 3 and 21, a motor 52, facing down- 
ward, is mounted on the rear end portion of the 
chassis 6. A small pulley 52a is secured to the 25 
output shaft of the motor. A belt 52 is wound 
around the small pulley 52a and the pulley 51 . A 
circular gear 51a is integrally formed on the upper 
surface of the pulley 51. The third circular gear 49c 
as counted from the top, which is contained in the 30 
compound gear 49, is in mesh with the circular 
gear 51a. As seen from Figs. 2, 22, and 26, an 
arcuate opening 44j is formed in the synchronizing 
lever 44. The circular gear 51 a is inserted through 
the arcuate opening 44j. 35 

The motor 52, the pulley 51 including the cir- 
cular gear 51a, the small pulley 52a, and the belt 
53 make up a torque applying means for applying 
a torque to the compound gear 49. 

Of the four circular gears 49a to 49d of the 40 
compound gear 49, the top or first and the second 
gears 49a and 49b are in mesh with a rack 5p, 
which is formed in the tray 5 and extends in its 
moving direction. The rack 5p is illustrated in Fig. 
28 in a state wherein the bottom face of the tray 5 46 
is directed upward. As best illustrated in Figs. 28 
and 8, the rack 5p formed on the tray 5 includes a 
long linear part 5q extending from the rear end of 
the tray 5 toward the fore side, a curved part 5r 
extending from the fore end of the linear part 5q, 50 
and a short linear part 5s extending from the fore 
end of the curved part 5r in the same direction as 
that of the linear part 5q. The long linear part 5q 
meshes with the large diameter, second circular 
gear 49b as counted from the top of the compound 55 
gear 49. The short linear part 5s also meshes with 
the small diameter, top circular gear 49a. The 
curved part 5r, located between both the linear 
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parts 5q and 5s, is in mesh with an arcuate relay 
gear 49e formed so as to connect the gears 49a 
and 49b, as best seen from Fig. 27. The* circular 
gears 49a and 49b, and the arcuate relay gjear 49e, 
and the rack 5p to be in mesh with those gears will 
be described in detail later. 

The compound gear 49, the rack 5p formed in 
the tray 5 to be in mesh with the former, and the 
torque applying means (already stated) for apply- 
ing a torque to the compound gear 49 cooperate to 
form a drive means for reciprocatively moving the 
tray 5 back and forth. The drive means, the tray 5, 
and the chassis 6 as the base for guiding the tray 
cooperate to form a record medium transfer unit for 
transporting the disk 3 as a record medium to a 
playing position. 

Means for moving the playing means including 
the pressure member 34, toward and apart from 
the turntable 10 on the tray 5 is made up of the 
compound gear 49, the torque applying means for 
applying a torque to the compound gear 49, the 
cams 41 and 42, the synchronizing lever 44, the 
guide grooves 6h formed in the chassis 6 in order 
to vertically guide movable base 25, and small 
members related to those. 

The description to follow is directed to the 
assembly of the playing means, and the first vibra- 
tion absorbing means (stated above) formed with 
the floatable rubber pieces 27 as the three resilient 
members for supporting the playing means in a 
state wherein it floats from the playing housing 1 . 

As shown in Figs. 2 and 3, the three floatable 
rubber pieces 27 are disposed equidistantly from 
the axis of rotation of the motor 33 or pressure 
member 34 in the plane, which is orthogonal to the 
axis of rotation. The gravity center G of the playing 
means (shown in Fig. 3) lies at the axis of rotation. 
With such a construction, when the disk is rotating, 
the pressure member 34 will not rotate eccentri- 
cally, the disk rotates while keeping its plane ex- 
actly horizontal, and consequently the disk can be 
played under desirable conditions. 

The two circular gears 40a and 49b of the 
compound gear 49, the arcuate relay gear 49e 
provided connecting those circular gears, and the 
rack 5p to be in mesh with those gears will be 
described in detail. 

As shown in Rg. 29, a pitch circle of the 
arcuate relay gear 49e of the compound gear 49 is 
a circle 63 which is inscribed within a pitch circle 
61 of the large diameter, circular gear 49b, and is 
circumscribed outside the small diameter, circular 
gear 49a. 

A pitch line of the curved part 5r of the rack 5p 
to be in mesh with the arcuate relay gear 49e is 
obtained through the following construction. 

In Rg. 29, a circle passing through a pitch 
point of each tooth of the arcuate relay gear 49e is 
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drawn. The center of the circle is the center 0 of 
rotation of the circular gears 49a and 49b. The 
number of the circles drawn is equal to that of the 
teeth of the arcuate relay gear 49e. Straight lines 
are drawn, each passing through the intersection 
point of each circle and an axis A, and being 
orthogonal to the axis A. Those straight lines are 
denoted as reference numerals 65 to 73 in Fig. 29. 
A circle of the radius n r" is then drawn of which the 
center is the pitch point of the common tooth 75 of 
the arcuate relay gear 49e and the small diameter, 
circular gear 49a An intersection point of the circle 
thus drawn and the straight tine 66 is obtained. 
Another circle of the radius "r" is drawn of which 
the center is the intersection point, and an intersec- 
tion point of the circle and the straight line 67 is 
obtained. Similarly, circles are additionally drawn 
for the remaining straight lines 68 through 73, and 
the intersection points are obtained. A pitch line 77 
of the curved part 5r of the rack 5p is formed by 
connecting the thus obtained intersection points by 
a smooth curve. 

The pitch line of the curved part 5r ( which is 
thus obtained through construction, may also be 
obtained in the following calculating method. 

Fig. 30 is a diagram showing a state wherein 
the arcuate relay gear 49e is in mesh with the 
curved part 5r. In the figure, R denotes the diam- 
eter of the pitch circle of the arcuate relay gear 
49e. The center of the pitch circle and the center O 
of rotation of the compound gear 49 are related as 
shown. Letters "a", "b", "c", "d", "e", o, and 0 are 
defined as below. The following two formulas are 
set up. If numerical values are successively substi- 
tuted into 0, the pitch line 77 of the curved part 5r 
can be obtained. 

a : Locus of the center of rotation of the 

compound gear 49; 
b : Line passing through the center of the 
arcuate relay gear 49e and orthogonal to 
the locus "a"; 
c : Center of the arcuate relay gear 49e; 
d : Point of contact of the pitch circle 63 of 
the arcuate relay gear 49e and the pitch 
line 77 of the curved part 5r; 
e : Distance between the center "c" and the 

center O of the compound gear 49; 
0 : Angle between the line connecting the 
center O and the center "c", and the line 
"b"; 

a ; Angle between the line connecting the 
contact point "d" and the center "c", and 
the line "b"; and 

e sin0 = e cosa. 



Rearranging the formula, we have a = sin" 1 (e 



sin0/R), and 

I 

{ y = R cosa - e cos0. 
1 

\s In the above simultaneous equations, numerical 
values are successively substituted into 0, and then 
we have the locus. 

As shown in Figs. 2, 21, and 22, a detect 
switch 81 and an intermediate lever 82 are moun- 

io ted on a predetermined location of the lower sur- 
face of the chassis 6. The detect switch 81 is 
provided with an operating piece 81a. The inter- 
mediate lever 82 is provided with a pin 82a (Fig. 
21), and may be swung about the pin. A protruded 

15 piece 82b is formed at the free end of the lever. 
When the lever is swung, the protruded piece 82b 
of the free end of the lever comes in contact with 
the operating piece 81a to operate the detect 
switch. As shown, the swing part of the intermedi- 

20 ate lever 82 is shaped like a triangle. As shown in 
Fig. 22, the synchronizing lever 44 comes in con- 
tact with the swing part, to turn it counterclockwise 
and operate the detect switch 81. The detect 
switch 81 and the intermediate lever 82 are pro- 

26 vided for judging whether or not the tray 5 has 
been inserted in the player housing 1 and whether 
or not the disk has been clamped. As shown in Fig. 
31, a detect signal generated by the detect switch 
81 is sent to a CPU 85 or a controller, which is for 

30 controlling the operation of the disk player. As 
shown in Fig. 31, the CPU 85 also receives a 
detect signal generated by a detect switch 86 
installed at another location. Under control of a 
control program previously stored in a ROM 88, the 

35 CPU 85 cooperates with a RAM 89 to control the 
motors 33, 37, and 52 according to the signals 
derived from the respective detect switches and a 
group of switches in an operating section 87 (Fig. 
31) on the front panel. 

40 The operation of the auto-loading disk player 

thus constructed will be described with reference to 
the accompanying drawings including additionally 
Figs. 32 to 34. Description of the operation will start 
from a state wherein the tray 5 is ejected from and 

45 placed outside the player housing 1 as shown in 
Figs. 1 and 3. 

In the ejected state of the tray 5 outside the 
player housing 1 as shown in Fig. 1, a disk 3 to be 
played is placed on the turntable 10, which is 

60 located on the tray. At this time, the turntable 10 is 
fastened to the tray 5 since the lock plate 12 locks 
the table bearing 11 with the aid of the coiled 
spring 22, as noted above. Therefore, the turntable 
10 is immovable when the disk is set or is loaded 

65 (the loading of the disk will be described later). 

After the disk 3 is placed on the turntable 10, 
an operator operates the operating section on the 
front panel, so that a loading start command is 
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issued to cause the machine to start the loading 
operation. 

In Response to the loading start command gen- 
erated,) the motor 52 is forwardly rotated. In turn, 
the compound gear 49 also forwardly rotates, and 
the tray 5 with the rack 5p, which is in mesh with 
the compound gear 49, starts to move backward (in 
the direction opposite to the arrow Z direction), i.e., 
toward the playing position. As shown in Fig. 32, 
during a period from an initial stage of the tray 
accommodating operation to the stage near the 
end of the operation, the large diameter, second 
circular gear 49b of the compound gear 49 is in 
mesh with the long linear part 5q of the rack 5p. 
Therefore, the tray 5 moves relatively fast. When 
the inserting operation approaches to the end, the 
arcuate relay gear 49e continuous to the circular 
gear 49b, and the small diameter, circular gear 49a 
are successively brought to be in mesh with the 
curve part 5r of the rack 5p and the short linear 
part 5s. Therefore, the tray 5 is gradually decel- 
erated. 

Until the inserting operation of the tray 5 
comes to the end, the linear part 5k of the cam 
groove 5j formed in the lower surface of the tray 5 
is in slidable contact with the pin 44h on the 
synchronizing lever 44. When the inserting opera- 
tion comes near the end, the slant short linear part 
5n continuous to the linear part 5k comes in slida- 
ble contact with the pin 44h. In turn, the synchro- 
nizing lever 44 is turned by a slight angle coun- 
terclockwise in Fig. 22, so that the arcuate gear 
44g of the synchronizing lever 44 comes in mesh 
with the lowermost circular gear 49d (Fig. 27) of 
the compound gear 49. In response to the engage- 
ment of the gear teeth, the compound gear 49, 
which rotates to execute the final stage of the 
inserting operation of the tray 5, greatly turns the 
synchronizing lever 44 clockwise in Fig. 22, so that 
the lever turns from a position as indicated by a 
continuous line to another position as indicated by 
a two-dot chain line. As a result the cams 41 and 
42 pivotally mounted at both sides of the synchro- 
nizing lever 44 are respectively moved back and 
forth. With the relative motions of the cams 41 and 
42, the movable base 25, which slidably contacts 
with the cam holes 41b and 42b, starts to descend. 

In this way, the inserting operation of the tray 
5, and. the descending operation of the movable 
base 25 progress and those operations are near 
the end. Then, as shown in Fig. 22, the synchroniz- 
ing lever 44 engages the swing part of the inter- 
mediate lever 82 to swing it counterclockwise. The 
protruded piece 82b of the intermediate lever 82 
engages the operating piece 81a of the detect 
switch 81 to operate the switch. The detect switch 
81 generates a detect signal for transmission to the 
CPU 85 (Fig. 31), which in turn stops the motor 52. 



Under this condition, the disk 3 is nipped or 
clamped between the turntable 10 and the pressure 
member 34. 

As described above, when the synchronizing 
s lever 44 swings, the pin 44h standing upright on 
the synchronizing lever moves from the short linear 
part 5n of the cam groove 5j of the tray 5 to the 
short linear part 5m (Fig. 8). As a result, the tray 5 
is locked to the player housing 1 . 
w Here, the disk player is placed in a play-ready 

state. In this state, the lock plate 12 has been 
separated from the table bearing 1 1 , while resisting 
the urging force by the coiled spring 22, The table 
bearing 11 and the turntable 10 are supported only 
rs by the coiled spring 19, and are in a floating state. 
The clamping force W applied to the disk 3 in the 
floating state is given by 

W = W M - om = - (W D + W T ). 

20 

where W M : Total weight of the mechanical chassis 
28 supported by the floatable rubber pieces 27 
(see Fig. 2, for example), the carrying plate 30, the 
motor 33 mounted on the carrying plate, the pres- 
25 sure member 34, and the like; 

on : Supporting force by the three floatable 
rubber pieces 27; 

o32 : Support force by the coiled spring 19; 

W D : Weight of the disk 3; and 
30 Wr : Weight of the turntable 10 and the table 

bearing 11. 

In the play-ready state, the motor 33 operates 
to rotate the disk 3, and the motor 37 (Fig. 3) 
rotates to move the optical pickup 36. Thus, the 

35 musical performance starts. 

After the musical performance ends, the disk 3 
is returned to the position outside the player hous- 
ing 1 . The disk return operation traces the reverse 
procedure of the disk loading operation, and hence 

40 no further description of it will be given. 

In the embodiment as mentioned above, the 
compound gear 49 is mounted on the chassis 6 
that is fixed, and the rack 5p to be meshed with the 
compound gear is formed on the tray 5 that is 

45 movable. If required, the rack may be formed on 
the fixed side and the compound gear 49 may be 
mounted on the tray 5 or the movable side. 

As described in detail above, the first vibration 
absorbing means is provided for supporting the 

50 playing means in such a state that it floats from the 
player housing. The playing means includes a 
pressure member, which cooperates with the turn- 
table to nip the disk and to rotate the disk. The first 
vibration absorbing means includes a plurality of 

65 resilient members, which are disposed equidistan- 
tiy from the axis of rotation of the pressure mem- 
ber in the plane orthogonal to the axis of rotation, 
and the gravity center of the playing means lies at 
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the axis of rotation. 

With such a construction, the pressure member 
will not rotate eccentrically when the disk is rotat- 
ed, the disk rotates while keeping its plane exactly 
horizontal, and consequently the disk can be 5 
played under a desirable condition. 

Claims 

1. A disk player comprising: 10 

playing means supported by a player 
housing through a first vibration absorbing 
means, the playing means including a pressure 
member, which is brought into contact with a 
disk to be played, thereby to press the disk, 75 
the pressure member being rotatable about an 
axis of rotation; 

a turntable being mounted on the player 
housing by means of a second vibration ab- 
sorbing means, the turntable cooperating with 20 
the pressure member to clamp the disk and to 
rotate the disk; and 

means for moving the pressure member 
relative to the turntable, thereby to make the 
pressure member and the turntable approach 2s 
each other and to separate the pressure mem- 
ber and the turntable from one another; 

wherein the first vibration absorbing means 
includes a plurality of resilient members, which 
are disposed equidistantly from the axis of 30 
rotation of the pressure member in a plane 
orthogonal to the axis of rotation, and wherein 
the gravity center of the playing means lies at 
the axis of rotation. 

35 

2. The disk player according to claim 1, wherein 
the plurality of resilient members are com- 
prised by floatable rubber pieces. 

a The disk player according to claim 2, wherein 40 
there are three floatable rubber pieces. 

4. The disk player according to claim 1, wherein 
the disk player further comprises a movable 
base, the playing means being mounted to the 45 
movable base by the plurality of resilient mem- 
bers. 

6. The disk player according to claim 1, wherein 

the second vibration absorbing means com- so 
prises a single coiled spring. 
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